INTRODUCTION.
IN general there are five considerations of prime importance in designing machines: I. Adaptation, II. Strength and Stiffness, III. Economy, IV. Appearance, V. Safety.
I.  This requires all complexity to be reduced to its lowest terms in order that the machine shall accomplish the desired result in the most direct way possible, and with greatest convenience to the operator.
II.  This requires the machine parts subjected to the action of forces to sustain these forces, not only without rupture, but also without such yielding as would interfere with the accurate action of the machine.    In many cases the forces to be resisted may be calculated, and the laws of mechanics and the known qualities of constructive materials become factors in determining proportions.   In other cases the force, by the use of a "breaking-piece," may be limited to a maximum value, which therefore dictates the design.    But in many other cases the forces acting are necessarily unknown;  and appeal must be made to the precedent of successful practice, or to the judgment of some experienced man, until one's own judgment becomes trustworthy by experience.
In proportioning machine parts, the designer must always be sure that the stress which is the basis of the calculation or the estimate, is the maximum possible stress; otherwise the part will be incorrectly proportioned. For instance, if the arms of a pulley were to be designed solely on the assumption that they